EEG study of the neural representation and classification of semantic categories of animals vs tools in young and elderly participants by Gu, Yuqiao et al.
EEG study of the neural representation and classification of
semantic categories of animals vs tools in young and elderly
participants
Gu, Y., Cazzolli, G., Murphy, B., Miceli, G., & Poesio, M. (2013). EEG study of the neural representation and
classification of semantic categories of animals vs tools in young and elderly participants. BMC Neuroscience,
14(1), 1-2. DOI: 10.1186/1471-2202-14-S1-P318
Published in:
BMC Neuroscience
Document Version:
Publisher's PDF, also known as Version of record
Queen's University Belfast - Research Portal:
Link to publication record in Queen's University Belfast Research Portal
Publisher rights
© 2013 Gu et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.
General rights
Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other
copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated
with these rights.
Take down policy
The Research Portal is Queen's institutional repository that provides access to Queen's research output. Every effort has been made to
ensure that content in the Research Portal does not infringe any person's rights, or applicable UK laws. If you discover content in the
Research Portal that you believe breaches copyright or violates any law, please contact openaccess@qub.ac.uk.
Download date:15. Feb. 2017
POSTER PRESENTATION Open Access
EEG study of the neural representation and
classification of semantic categories of animals vs
tools in young and elderly participants
Yuqiao Gu1*, Giulia Cazzolli2, Brian Murphy3, Gabriele Miceli2, Massimo Poesio1,4
From Twenty Second Annual Computational Neuroscience Meeting: CNS*2013
Paris, France. 13-18 July 2013
Our semantic knowledge is essential for unimpaired
cognition, language and behavior. Previously, we have
used Electroencephalography (EEG) to decode the
semantic categories of animals vs tools in younger adult
subjects during a covert image naming task[1]. In this
work, we are extending this approach to older subjects.
To date we have recorded EEG from 6 normal older
controls. A set of EEG features were extracted from the
time-domain at a range of temporal scales. These signal
amplitude features were used as inputs to L2-penalised
logistic regression classifier, after univariate Anova fea-
ture selection. Figure 1 compares the classification
results of the older group (60-79yrs, mean 68) to the
previous cohort of 7 younger participants (25-33yrs,
mean 29). The mean accuracy for these two groups
increases similarly with the number of channels used as
input to the classifier, and reaches a saturation value
around 75% (Figure 1A), where baseline is 50%, and an
accuracy >56% is significant at a = 0.05. Using a narrow
sliding window to extract features (width of 25 ms,
moving in steps of 10 ms) over the period 200 ms
before to 1000 ms after stimulus onset, we found that
the accuracy peaks higher and earlier in the younger
subjects (Figure 1B), but the contrast only approached
significance with the current sample size. We also calcu-
lated the mean classification accuracy of each channel
and plotted them as scalp-maps. The results show that
the accuracy is higher in right frontal and occipital
regions in younger subjects (Figure 1C), while the accu-
racy is higher in occipital, parietal and left frontal areas
in older subjects (Figure 1D).
Conclusion
The overall mean classification accuracy of younger and
older groups increases similarly with number of chan-
nels. Further results indicate that the accuracy of the
two groups varies differentially with time and spatial
location. We hypothesize that differences in accuracy
over time might reflect changes in neuronal and synap-
tic activity, while differences in accuracy with scalp loca-
tion indicate that the semantic network might undergo
a re-organization process with age increase. To test this
hypothesis further recording and analysis are required.
Data on elderly controls will serve as reference for clini-
cal applications of EEG recordings in the diagnosis and
treatment of language (especially semantic) disorders in
neurodegenerative and other diseases of the central ner-
vous system.
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Figure 1 Comparison of classification accuracy of animals vs
tools between younger and older groups.
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